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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce resistivity of a high fusion 
metal silicide film of a narrow source and drain part, integrate high 
and increase a speed. 

SOLUTION: A sidewall polysilicon film formed in a lower region 
above a sidewall insulation film 18 and a surface of a source and 
drain layer 19 of source and drain parts 6, 7, 8 are made as one 
silicide region, whereby the silicide region in the source and drain 
parts 6, 7, 8 is enlarged and thereafter a silicide step is performed. 
Thus, CoSi2 films 54, 55, 56 of low resistivity are formed in the 
source and drain parts 6, 7, 8. 
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l ] tyti 1 KflKfrBMO Sf-7 * ■& 

BfFlEMos h7y^^©, y- h^Hbflf i^y ->y =■ 
yy- hmmticxzy- hw&t&wstW'f w*- 
^iie»ii±«>T*«*fi{-*-cj!£*ss, y-* • Kiyyy 

3 ] Huteffia^^sv yt^r kkb, c o s 

i 2 Si. N i S i IKiScfctFT i S i 2 8£<£> 5 *>, <^-ftt 
[8**54] HtjfE-y-'f K**~ /UfU aVJRtt, T^r 

^77^^y = y«*3 «t t>*^ y y y 3 VBt© 5 
[tfj** 5 ] -y- y y-Y K*iScDMO SF7 y-^ 9 & 

stflEMOs ^y^^©, y- hgHbmttf y -yy =< 

yy- MHgi(i<fc5y- hWSSB&T&fci-Siet, 

M^tty 9 s/ ^ ^ yfeic «t i9 . HuiEy — h ««2i$ 
fiiffEMOS ^y-^^cy-^ • h'Kyf^t 
S*tt7'7Xvi^fy7'i£ia 0, SWeyy KP*— 

/H6BdK±«>T*««^. yy K^-A-yyayiS' 

mBMiz.&v, BfjiEy-^ • KKy« ftfjfayy 
k * * -A-y y =j <t ifflWEy- h # y y 

y 3 ^y- hft&*BfcXltA&JH'> y *W K«*»j* 
[»#JS6] itufEyy Ky*-/i-yy 3^8ttt. 

[!«*■! 7] HMf£*S!^#W*(4, Col, NilJo 
<fcl>*T i Hl©5*>, v^^*»-o©BSi-efc5r4:S:«f» 

8 ] iulE«a,^«-> y 1M KJlIti, CoS 
i 2 I> N i S i mtsZVT i S i 2 K©5 *>. ^"TiX 



10 0 0 1 ] 

at&&«yyyy KK*»*-f yyyy K**at»M 

[0 0 0 2] 

flH3-©e«ii^?B*«*l¥^ll«-t-5, y-h 
h7^^^tt<bLtt$<t 1 iaii^brosa^ffifc 

«LfcMOS h^V^^iCjyit-SmMcOMOS (-7 

[0 0 0 3] iixEo^SJ; 9 , y- h«ffiW(g®tn:fb{C 
(i, t£jfeco# y -y y a >y- h 9 (c, # y -y 
y =« ygt i^ist^js-y y yy KKt l/c, mm 
#yyy Ky-h«n^fflv^ix, — *-y— * • km 
><75te»aw{g;ffii5i:<iiictt N y— * • Ku-fywfeftfcg 
^s^i«ffl^Jsyyyy KMtc-rs^a^^^x^ 
3o rwy- h«®w^y yy Ky- bwmfct. y- 
^ • h*M yrot£tS:g«B»iSB!^JS-yy yy KK?K 

gs^Wi'Patt-ffM-r-s^-jfe, gFffiyyy-r 
Kffi^«t«3^-f-5\ yyyy km©mos h^^-y 

[0004] ii^, y y yy K^ifi^MO s h7 y-y^ 

5„ :rt\ i5 (a) ii, tuty Kiig©2i©M 
-efot), ia 5 (b) «yy yy K«^cDiflicoMos h 

-ia<o*$*«, ^>Jxliy- NSffiifsWo 
Aqxyffi-cisf+^^-sy- N*H*L 0 ^r#x.. MOS 

[0 0 0 5] 125 (a) -^El 5 (b) ©Li XI±L 2 
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(a) ii-<yhy-Mffifl|j|©2lB©MOS h?^-^ 
^Srffi&L-tg^iJLfc, 11 5 (a) (:#)St5S*-k 
/l^«ig"©8tt&5pB0-Cfo »> , 0 6 (b) tt'Ohy- 

hfl>H«jgC0MOS Yv^^^^VC^^ 05 (b) ti- 

co, y— Hffll*;£i6]<E>i2£, L i iH3 — , XL 2 

^ySSBic-yy y^f K/iSrffMLfci Ltfc, y- h 

^oOj£##tt(ci>#y-eT, rco->y y^ KSSfctco^ 

[0006] fi65tE©itlftW*y- Mttffit»i£ 

-C% 2®<WJ -9-4 KtSitcoMOS hy * 

fr»«*iJ:05-t«)«SJg*jfe«?-fl»J*» 0 7*iJ;tJ<0 8£- 
#JB UTSHHi-S. *1\ 0 7 (a) (d^-f<t 0 P 

^(Dt&mmmmm^ <t t> *y#!Hffi*£ 1 2 

u -twiR^Kffiw 1 2 -?m&ti±m*mm(0¥mfc 

m&i i*bm, «ibiass io 2 m 3^nm-t 

B14S:, «ffiCVDi£^Cj;<9*faH-'5o 

[0007] 07 (b) id^-r<fc9(c, ±a^bfc 
*Ky ->y ayfi 4 i s i o 2 Hi 3 =y^ 
lt, **-fe^gpi roa^F-fcWKjKy s^y =yy- 

^ 1 5 ty- hgtffcBt 1 6 t T'^-T 5, $ 1 COMO s 
h7^v ; ^^a52 ©y- K«1!&S3 £BS2C0MOS h7 

^V&A&fcJ; 9, y-* • 7, 8 (UN 

M*M^i&5^y'(-=fc5^V£A£ ; fTV\ LDD 
(Lightly Doped Dr a i n) ll 75: 

[0 0 0 8] ft(C, 0 7 (c) ic^-fi^ic, igicEECV 

m®mzmjf&77x-?x. y fy/^ia 9 ^ s>y ^ y 

LT, y-h««*|5 3, 5<«tcy^ P**-/H61MI 

i8«ts, -r^y-a Affiles, y-* 

• h'KyS6, 7, 8(CNS 7 Ftt#)<!:^-5'l'^->-icJ; 
5, l!»SO^d-yffiAS:m\ N + IV-7. • 
yfl 9Sr^-T5<!:P^(c, y— h«^35 3, 5co# 

y ->y nyy- htttti 5I;ni»S: K-y-r5„ 



*co^, fSft&yffiSrmv y— ^ • KKy»6, 7, 8 
y-hfM£B3, 5©#y-yy3yy-ht1ii 5 

[0 0 0 9] &{;:, E18 (d) M^-f-J; 5 
y vyfetcj: 19 Alfe£*JM*?*>SC o^^Jta l& 

yg&6, 7, 8 coy— X- KWyiHSBW-h 

*i£is3, sco^y >y ayy- hm® 1 sSeBco^y 
Co t^s/S$-frT, y— * • KWyfl9 

*ts^y ->y =>>-y- hft^i 5*s(c, iisB!^.#JR 
->yy^ KBJ-cfcs, isffi^j&wscoco s i 2 ir&tb 
j&-r5„ r (D^mx-jfm zti tz ismatXf(M<oc o s i 

fet^cOC o S i 2 flUT-feS,, 

[0010] &tc, ±.3& L±it^i&tM.<Dm^mx'f±m 

/HftfUR 1 8 ±4$H*tflt LtColg, 0fIi*KlScOC o 

■t*r«B»ii*«-ei»*-#-*. ^eco^, muomt&m&n 

ot, y— ^ • K w y&B 6 , 7, 8 coy— ^. • Kl^-T 
ylig^y-HSSa, so^y-yyayy- 

httffil 5g®c0i«ffifeic0C o S i 2 MS:, Mfi^^ 
ffico, 3rJW©ffi^«tt**:f*oCoS 12 Bll-U V— 
^. • KM >dIS6, 7, 8coy— ^. • KKyBl 9'S 

B^, y-h««<fB3, 5co^y ->y nvy- htsi 
B*aiicfi»K:*(Oi«»^jl'>yiH' KMT'fcs. c 

0 8 12 112 0, 21, 22*D<tt>*23, 24&T&f&1r 

[0011) iaLfe^ffiiao, y— ^ • KKySP 
6, 7, 8coy-^.- Kwyfigfi^-MS 
353, 5co/jf y vy 3>y— hsii 5tffiicget^ 

6<)(CfSffi;trt^<0Co S i 2 812 0, 2 1, 2 2*5±tJ«2 

3, 2 4*»^t5m WiVR-V- V *M -KXSt-J; 9, 
y— ^ • h'Kvfi 9^cofeS»ll*g:*rLCOffi®, *iJ;U« 
y— hmffitP3, 5co/-Ky ->y hiii 5 tffi 

iMl'> y -y--Y KBIT' fc5 C oSi 2 !23/24i 

let ay- h«ffiro«st(e»*riao-cv^. 

[0 0 12] ^(C, 1218 (e) (C^i-J; 3 {C, CVDS 

H&Skm2 5 4:^^— =y/U, y— * • KW>-SB 
6, 7, 8 CO 3^^^ hTh— /KOfflP 2 6, 2 7, 2 8 

5iafetC«t«9, h^— /UCOMP 2 6, 2 7, 2 

8 CliliOiA^y 7 y^fM L, Mf-^co^WfiSc^T-ffi^ 

[00 13] Lrt>L.ftas&>, ±3* Lfc#^ficoS*i?/u- 

» i &^ts*m&mmi3i:xfi%:<nmmjjmz.i£\,^x^ 

itZmj&Li: o tir&tztblz^ y-h«fii$G3, 5^y 
• KWv»6, 7, 8 OSftfrffi/h l&tttitftt ' 
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5(CffM-r-5^ hTjx-^KDWP 2 6, 2 7, 2 8 

h*-/KOlP2 6> 2 7, 28t, y— h*ffig|S3, 

y— • Kl-"y>gB6, 7, 8 coy— .x • KKVfl 

9^®<o, mm^m-yj Kfli-T?fc5, cos i 2 
IS20, 2i, 2 2<r>i&mttmibz°imK-tz>tciib(D, 

CoSi2l2 0, 2 1, 2 2CDi))SLsi, L S2 , L 
S3 (HI 8 (d) #BB,) Sr#!iLfcy-x- KKVil 

[0014] ±i* Lti^m»mm<omk^mzx r> *m 
<g«*cDyy-y-y y<nj&m>mm\z-tz.z> 

i^jaittt), rcDfcJ6C o S i 2 BI2 0, 2 1, 

2 2©«L S i, L S 2> L S 3 (1218 (d) #flg) £>5 

•y-y-y-y KiiiroMos h7y-^?^tf, mmmt 

[0 0 151 

5^cD^ft:^*iJ;t>-^r(75i^3t^i£tt, y— * • K H" 

-rsfcfci-, y-x • Ki^-r vsbcd^- hmss^co 
l ^j»^s^M^ ait- 5 i ^ 0 mm** &> o fco 

y Kiiroffiffitit^k^ pjfj&fc u ssaa-e, ssii^Lfc 

[0016] 

3 tco-cfc >9 , *i§BjcD^frsi«(4, -y- y -y-y b*mm 

C0MOS h7^f ^-atf^^giCjoVN-C, MO 

s b7>Vx?<n, Y— hmikmktf'J ->y => h 

«n t j; 5 y — h mmmfumw^ * — /mftim 
-> y -y-y h*M^*-rs r t ^wmk-r^coxh 

[0 0 17] *|gBJ(0^^«COK3g*tett, 

-y-y -y-y F^ig^Mos h^v-^^^^tf^^e 



itm ttfv ->y avy— h«ffiitciay- h«n^^ 

Si, MOS h7>-^^<oy-^ • KKViSrM 
tiiSi, S^tt^x-vacs/^^^ffi^j;*), -y-y 

t, 9KMuai^J:Q % y— ^ • Ki/^iSI, tf-f 

/i^y y 3 va^itxy- h«Hfp<oxK y -y y ^ yy 
- htt««®ic*!iK^JR'yy-^f KttSrMtSlS 

[0018] *^^tr<tixii, y- hm®gp«co-y--Y 

>m&Bf&i-, row Kj't-^ya^iiy-^ 

Sttttsrtlut), -yy-y-^r Kfbffi«©«S:Jt£»f ?> 
y/— h®ffift7j(S]coy-^. • K H" vSMf & 
*< Ltt, y— ^ • KW^cDiiiiK^jR^y^ 

k t£Z> 0 
[0 0 19] 

[0020] xmrnnMrnmn. 2m<r>^ v -y-w K«ig 

&{C**WSraffl L/c^iJT-fc 9 , ^tl*M 1 -ill 4 
fig LTfftSfl-r-So Ell (a) (c*-TJ;p{c, 

^TFMi^co H ^^^-co^JfcoffM^icJ; QUI 

^W^5>^tffilHcl 2t« 
tLS^^M^o^^SS 1 i^ffi{^®ffk^J;5s i 
0 2 Ml 3SrHf»5nmgSJgSt5. ^-W^, WZ. 

«*i^j±cvDte^icj; 0, ^y-yy=-viK, «*.«r^tt 
^jco K-y^ixT^^i/^y ~>y svii 4Srji*^i 
5 0 n mwmm-r^ a 

[0 0 2 1 ] HI ( b ) (CTjrf- «£ 9 !c, ±34 Lfc 

jny-yy = vBti 4isio 2 n 3t^-=^ 
lt, *^-fe/^5 0 -yy h 

5 htt{URi 6i-e«fig-T5, fl»MO 
S H5^-y^^$l52<oy— hfl;ffia5 3 i, !2©MOS 

^, yxt->?£ASH-<fc 9, y-x • 7, 

8icNa^i/i5^*y fijxiJflt* (As) y^t- 

^^y^-Vi£ALT, LDD (Lightly Dop 



ft)' 
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ed Drain) fl7 3r^/&-f-6 0 -<^A s << iris 
lOkeV, K-Xi4E13/cm2 SSttio 4 
Affile ¥WM£Kl l*B^«HMb*l-J:5^^y- 

'✓Jayy-htti 5*Bf<olwailtt, *J6i-*f->f 

[0 0 2 2] fcfc, HI (c) (C^-T J; ? tn, MflECV 
D 4 9f&fM& «x.HS i 3N4 R £rffll»#*J 1 0 
OnmiSiiU ^©fr©S i 3 N 4 ^-y^ 

l^y^V^^ttroiilV^, RIE (Reactive 

Ion Etching) ffi^ffl V y ^ V 9 
U y- h*«$fi3, SffliJiliCS i3 N 4 BI(D^ 

ii8lt S i 3 N 4 gt*3iy^>^||*rtt©J<(iV\ R 

mffiifp 3 , 5 mMw^ vv* —j^mmm lsu, mi 
( c ) (ctw-4?!-, y-hmmu3, smmimw-n 

LT, S i 3 N 4 iKwlta^Wffirl&^L^I^ff^a 
•3, S i 3 N 4 B!±Btty- h»B»3v 5{|iJM{CB&Jp 

[0 0 2 3] &tc, -f;*-y£AffitC4 <9 , V— * • 
-fy£|56, 7, 8«£NS*ii^<fc&-5^>\ tf'RfJA 

Wi«fT*>ji*^-*^^f— 5 0 k e V, K-Xi 3 E 1 
5/cm2iStt5„ y-x • KKVSf 

6, 7, 8^, y-h*S35 3, 5<DJKy^y=t^^— 

0iJx.f4*RTA (Rapid Thermal A 
n n e a 1 i n g) feiCiS, 1 0 0 0°C, 1 0 s e c 

[0 0 2 4] #ct£, 13 2 (d) (C^i-J;5(-> 0*RfiflS 
EECVDifefc:«t»K J/Dayi, y ->y 3 yjjg 

l 2 t?B**tfc*-MH*Sr« 5 jK y y =i w< s/ KW 5 
i £?FM-t-5. y ~> y =i >v< y KSB 5 i 

So 

[0 0 2 5] 112 (e) l^fipl:, ^s^V 



3ty^V^ft*ttroi8SV\ RIEffi^ffl^T, #y^y 
=> >v< y KSP 5 1 Srai y .?v« y 9 L, y— hS«S15 3 , 

5*«©i^ h^t-^Mi 8±®T*ffi«i^, -y- 

-f Yv-X—W) ^^WkXto^-i K**— /Hi* US'!) 
ay|)[5 2Sr»«W5. 112 (e) Ic^tt^ K 1 )*- 

/i-jtfy ~>y ay^gs 2 {4, /Ky -yy a kins 5 1 

iyf/<y?5r si— /<— ^ y'tkfcX'fr o fc*£"T? 

fo 9 , r (Dffite*— y=f-^y*$kWX<D^- y*J-;< y 

y&ftot, y-Kfl«3, srosy-yyayy-h 
iSi 5fcx-7f yy-^ii, ^y-yyayy-hili 
5 ^sfifi^-y-^ k y-t—^mm 1 8 ©system: 9 

[0 0 2 6] ftfc, i^Ufc-y-'T K<7*— /M*y '>D =■ 
y]JH5 2 7&jJcIg$rTieroJ: 5 tc UCfc «fcv\, HI 

1 ( c ) ic^tieonTic, # y -> y => ^K.srJta 
-r-s; ^rw«±iE/K !)-yy = yK £^ > y^u, 
112 (e) i;^ti5!c> y-hmisa5 3, 5isijs©-y- 

)V'y y n vfllTfc 5t-( K^t -a-* y-yyay|g52 
hyy^h^^-^y^'l^ S^-feywgp 5 0 

^Kffi«l 2T"ffl*ttfc*T-M*^S5 i5/i7^- h U 

v 5 ^. h^^— ^Sr^L, :®7* H/y^h/^-y 

3 , 5 mmwj Vy-* -/nffeBW 1 8 ±»r*fi^ic 
ffM^tLfc-y-'T K[7*-/w^y yy3yi5 2^7X 

itt, 02 ( e ) K^-f&ot^ m^mweozt-coy— 
hmm^3, 5flii«)t>f K5-*-/H^ii 8±»t 
*««{^, ■y-i' k**-/hj«!j iyy a^Bt 5 2&m&.-t- 

[00 2 7] ±ig Lfc^t— ^ yfy^ttt*©* y 
->y nw?s; ksr'5 i ^s/^s/^-r-si, y— 
H35 3, scD/Ky ~>y ay-y— htii s^ffii 19, -y- 

<*5. rw^ici-^i, «r6im&&j^>y-yM > 

KIKT-fcSC o S i 2 1^5 4, 55, 56, 57, 5 8 

6, 7, 8fflCoS i 2 154, 55, 5 6 t^- H 
ffig&3, 5©CoS i 2 g5 7, 5 8ir^i^i-6, M 

[0 0 2 8] jifctC, (12 (f) (C^i-J;9(C, 0iJx.(4^ 

5 3 ^BIJ¥^ 3 0 n mgSit^-t 5 0 

[0029] ^ic, H3 (g) izTjk-rxoj^ OL-rvm 

id<t5, 5 0 0°C, 60secSS©l»t5 o i 

<D^^micx<o , y— ^ • Ky-fyase, 7, 8<oy— 
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oTjsffl&W-l K**— /M*y ->!) 5 2 tX-B 
co#y ->y =yy- h«ffi i 5^®6o->jj 3>tcoi 

^RfSLT, y— * • KK^iHtBtt-f K^t 

D -> U 3 5 2 £ *3 «t T>'y- h 

3, 5 O/f !) U a y -y- US 1 5 SSCBi^l 

KBi-e*>5, msMrimmoc osi 2 
[0030 1 &(c, ±&ft&ft{&m<D®Mmx*fcmmm 

jKI) v-y 3i >JI5 2©ffM^fttv^iV^ K<7;*— A- 
te^flil 8±^(ClSauy-cCoM5 3, 0fffl*SJES<OC 

0 flU 5 3 &fiftttifl*fR-CBfc*i-5. 

[00 3 1] igtfficDjSfc^yg, 0iJxliN 2 ^f^.#H 

^■t"T*(DRTAj£(;J;6, 8 0 0°C, 30seclS© 

ffM$ixfc{s?aff^«m»c o s i 2 1> *5«fct™*y 

y 3 ! 5$tm<Oj&mMfSi^M<OC o S i 2 

*WB*tttt'^BBtl!®fiV^a*t*i:<ca, CoS 

1 2 8^5 4, 5 5, 5 6, *5<tt^C o S i 2 8^5 7, 5 
8 iC$£z_Z> 0 

.[0 0 3 2] ±ifiLyc*&, whv-x • Ku-T^gp 

6, 7, 8^-h-fl»3, 5fC, SBt^CftV^ 
Sit^cDCo S i 2 BI5 4, 5 5, 56, MtFCoS 

i 2 m 5 7 , 5 8 m<o7mMM > v f--r vmzT&m- 

^•Sr^-rs-it-J; 9, y— * • Kwy»6, 7, 

s f-7y-^^eMU^5 0 
[0033] iizELfc-y-y-y-^ Kxetisy— x • k 

U^Vtl5 6, 7, o S i 2 M5 4, 5 5, 

5 611, S'SHM' Kte®*&»*I<O*V^|fi]<D;ft£>05, 0 
3 (g) H^fl^ L S 5^ L S 6T-foS^JC^$tb 

L 5 (03 (g) *fgl) SrtS*«©*SLi (HI 8 

(d) #f$) i l 9fi<t^5. ■ 

[00 3 4] 613 (h) ic^irXoic. CVDS 

^Cit), ix.«BPSG (Boro-Phospho 
Silicate Glass) <!%<DmW\$MM2 5 



LT, y— * • KU"f VgB6, 7, 8©3V^^ 
/KOMP2 6, 2 7, 2 S*Mlfrtho -€r©t&f4, 0® 

2 2 7, 2 8 t^fflJ6ii^.7 , 7 ^*^J* 

[0 03 5] ±M Lfc^ft^B©**-*/^ 5 0 ««£ 
B&¥B0£, ttXSEflfoRmicffiV^HS (a) £#JS 
£-t±-T^l.fc09#\ 0 4 (a) T'foSo - 
5 OtD^ffiigciC^ft-Sy— hWfeft^ftcDA^L 
5 (4, v-y-y-^ KBS«)i£«8t#i{fcas&3K*ofcfc«> 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by having the refractory -metal 
silicide film of the source drain layer which spreads even to the lower part field on the 
sidewall insulator layer of the gate polar-zone side attachment wall by the gate oxide 
film and the poly silicon-gate electrode of the aforementioned MOS transistor in the 
semiconductor device containing the MOS transistor of the Salicide structure. 
[Claim 2] The aforementioned refractory-metal silicide film of the lower part field on the 
aforementioned sidewall insulator layer is a semiconductor device according to claim 1 
characterized by silicide -izing the sidewall silicon film formed in the lower part field on 
the aforementioned sidewall insulator layer. 

[Claim 3] The aforementioned refractory-metal silicide film is CoSi2. A film, a NiSi film, 
and TiSi2 Semiconductor device according to claim 1 characterized by being any one 
film among films. 

[Claim 4] The aforementioned sidewall silicon film is a semiconductor device according 
to claim 2 characterized by being one of films among an amorphous silicon film and a 
poly silicon contest film. 

[Claim 5] The manufacture method of the semiconductor device containing the MOS 
transistor of the Salicide structure characterized by providing the following. The 
process which forms the gate polar zone by the gate oxide film and the poly silicon-gate 
electrode of the aforementioned MOS transistor. The process which forms a sidewall 
insulator layer in the aforementioned gate polar-zone side attachment wall by the 
anisotropy plasma etching method. The process which forms the source drain layer of 
the aforementioned MOS transistor. The process which forms a sidewall silicon film in 



the lower part field on the aforementioned sidewall insulator layer by the anisotropy 
plasma etching method, the process which deposits a high-melting point metal 
membrane, and the process which forms a refractory-metal silicide film in the poly 
silicon-gate electrode front face of the aforementioned source drain layer front face, the 
aforementioned sidewall silicon film, and the aforementioned gate polar zone with heat 
treatment. 

[Claim 6] The aforementioned sidewall silicon film is the manufacture method of a 
semiconductor device according to claim 5 characterized by being one of films among an 
amorphous silicon film and a polysilicon contest film. 

[Claim 7] The aforementioned high-melting point metal membrane is the manufacture 
method of a semiconductor device according to claim 5 characterized by being any one 
film among Co film, nickel film, and Ti film. 

[Claim 8] The aforementioned refractory- metal silicide film is CoSi2. A film, a NiSi film, 
and TiSi2 The manufacture method of a semiconductor device according to claim 5 
characterized by being any one film among films. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
semiconductor device containing the MOS transistor of the Salicide structure which 
forms a refractory-metal silicide film in the front face of the poly silicon-gate electrode 
and a source drain at a self-adjustment target, and its manufacture method in more 
detail about a semiconductor device and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, development of the reduction in resistance 
of a gate electrode, wiring, etc. related to detailed-izing, velocity of propagation of a 
signal, power consumption, etc. of each constituent child of a semiconductor device etc., 
the reduction in the dielectric constant of the layer insulation film which exists between 
wiring, etc. is briskly performed with high integration of a semiconductor device, 
improvement in the speed, and low-power-izing. When the MOS transistor as a 
constituent child is minutely turned for high integration of a semiconductor device, in 



order to fill the request of improvement in the speed, low resistance-ization of a gate 
electrode is needed. Moreover, in order to acquire the MOS transistor property of the 
request in the MOS transistor which turned minutely, junction of the diffusion layer of a 
source drain must be made shallow, resistance of the diffusion layer of a source drain 
poses a problem, and low resistance-ization of this diffusion layer is also needed for this 
reason. 

[0003] From the above-mentioned request, the so-called polycide gate electrode which 
carried out the laminating of a polysilicon contest film and the refractory-metal silicide 
film is used for low resistance-ization of a gate electrode instead of the conventional poly 
silicon-gate electrode, and, on the other hand, the method of using the diffusion layer 
front face of a source drain as a refractory-metal silicide film is taken by low 
resistance-ization of the diffusion layer of a source drain. There is an MOS transistor of 
the Salicide structure formed by the method of forming simultaneously the refractory- 
metal silicide film formation on the formation of a polycide gate electrode of this gate 
electrode and the front face of a diffusion layer of a source drain in a self-adjustment 
target and the so-called Salicide method. 

[0004] Usually, the outline composition of the primitive cell section which consists of 
MOS transistors of the Salicide structure by the linear gate electrode has the outline 
planar structure as shown in drawing 5 . Here, drawing 5 (a) is the primitive cell section 
of structure which linked directly and arranged two MOS transistors of the Salicide 
structure, and drawing 5 (b) is the primitive cell section by one MOS transistor of the 
Salicide structure. For the element field of these primitive cell section, a length of one 
side is the gate electrode width of face W0. It is the lengthwise length and the length of 
the side of another side is LI. Or L2 It is the shape of a rectangle of the lateral length. 
Therefore, gate electrode length L0 usually designed with the minimum processing size 
It gives. Gate electrode width of face W0 related to the property of an MOS transistor 
Gate electrode length L0 The area of the element field of the primitive cell section at the 
time of fixing a ratio LI Or L2 In high integration of the semiconductor device 
constituted by having much primitive cell sections in order to be based on length, it is 
this LI. Or it is necessary to make L2 small. 

[0005] LI of drawing 5 (a) and drawing 5 (b) Or L2 It is made small and there is 
primitive cell section structure using the vent gate electrode structure where the gate 
electrode as shown in drawing 6 was made crooked as one of the methods which attains 
high integration of a semiconductor device. Drawing 6 (a) is the outline plan of the 
primitive cell section structure corresponding to drawing 5 (a) which linked directly and 
arranged two MOS transistors of vent gate electrode structure, and drawing 6 (b) is the 



outline plan of the primitive cell section structure corresponding to drawing 5 (b) by the 
MOS transistor of vent gate electrode structure. It is the side of the direction of gate 
electrode length of the element field of the primitive cell section, making the same the 
processing size which is to the foundations of a design by considering as the vent gate 
electrode structure mentioned above LI L3 Moreover, L2 L4 It can be made to decrease, 
the area of the element field of the primitive cell section becomes small, and high 
integration of a semiconductor device is attained. In the primitive cell section 
constituted from an MOS transistor of the vent gate electrode structure mentioned 
above, the response characteristic of the source drain current of a portion which it 
becomes impossible to have disregarded silicide layer resistance of the gate electrode 
cross direction though the silicide layer was formed in the source drain layer front face, 
and is separated from the contact hole section may be affected, the high-frequency- 
operation property by the factor of this silicide layer resistance may deteriorate, and the 
rapidity of a semiconductor device may fall victim. 

[0006] Here, an example of the semiconductor device which has much primitive cell 
sections containing the MOS transistor of two Salicide structures with the conventional 
linear gate electrode structure and which was accelerated by high accumulation, and its 
manufacture method is explained with reference to drawing 7 and drawing 8 . First, 
Si02 according to thermal oxidation to semiconductor substrate 11 front face of the 
element field which formed the isolation field 12 in P type semiconductor substrate 11 
front face by trench formation, formation of the insulator layer to the trench section, etc., 
and was surrounded in the isolation field 12 as shown in drawing 7 (a) A film 13 is 
formed. Then, the polysilicon contest film 14 with which an impurity is not doped is 
deposited by reduced pressure CVD etc. 

[0007] Next, the polysilicon contest film 14 and Si02 which were mentioned above as 
shown in drawing 7 (b) Patterning of the film 13 is carried out and the gate electrode 
section 5 of the gate electrode section 3 of the 1st MOS transistor section 2 and the 2nd 
MOS transistor section 4 constituted from a poly silicon-gate electrode 15 and a gate 
oxide film 16 is formed in the element field of the primitive cell section 1. Then, with 
ion-implantation, the ion implantation by the ion which serves as an N type impurity at 
the source drain sections 6, 7, and 8 is performed, and the LDD (Lightly Doped Drain) 
layer 17 is formed. 

[0008] Next, as shown in drawing 7 (c), a CVD insulator layer is formed by reduced 
pressure CVD etc., this CVD insulator layer is ********** e d by anisotropy plasma 
etching etc. after that, and the sidewall insulator layer 18 is formed in the gate 
electrode section 3 and five side attachment walls. Then, the high-concentration ion 



implantation by the ion which serves as an N type impurity at the source drain sections 
6, 7, and 8 is performed with ion-implantation, and it is N+. An N type impurity is 
doped to the poly silicon-gate electrode 15 of the gate electrode sections 3 and 5 at the 
same time it forms the type source drain layer 19. Then, it heat-treats and the ion 
injected into the poly silicon-gate electrode 15 of the source drain sections 6, 7, and 8 
and the gate electrode sections 3 and 5 is activated, 

[0009] Next, as shown in drawing 8 (d), Co film which is a high-melting point metal 
membrane is deposited by the sputtering method. Low temperature is heat-treated 
comparatively first. Then, the silicon of source drain layer 19 front face of the source 
drain sections 6, 7, and 8, or poly silicon-gate electrode 15 front face of the gate polar 
zone 3 and 5, CoSi2 of the low- temperature formation state which Co is made to react 
and is a refractory -metal silicide film on source drain layer 19 front face or poly silicon- 
gate electrode 15 front face A film is formed. CoSi2 of the low -temperature formation 
state formed in this stage Membranous resistivity does not turn into expected low 
resistivity yet, but is CoSi2 of high resistivity. It is a film. 

[0010] Next, sulfuric-acid filte red-water liquid removes comparatively Co film deposited 
on the isolation [ with which it mentioned above ] field 12 top which does not react with 
an insulator layer, or sidewall insulator layer 18 superiors, and the so-called unreacted 
Co film at low -temperature heat treatment, then, hot heat treatment -- carrying out -- 
CoSi2 [ of source drain layer 19 front face of the source drain sections 6, 7, and 8, or poly 
silicon-gate electrode 15 front face of the gate electrode sections 3 and 5 ] of high 
resistance A film CoSi2 with the expected low resistivity of an elevated-temperature 
formation state It is made a film. Source drain layer 19 front face of the source drain 
sections 6, 7, and 8, CoSi2 which is the refractory- metal silicide film of low resistivity 
[ front face / poly silicon-gate electrode 15 / of the gate electrode sections 3 and 5 ] Films 
20, 21, and 22, and 23 and 24 are formed. 

[0011] the method mentioned above -- source drain layer 19 front face of the source 
drain sections 6, 7, and 8, and poly silicon-gate electrode 15 front face of the gate 
electrode sections 3 and 5 — self -- conformable — CoSi2 of low resistivity According to 
the process which forms films 20, 21, and 22, and 23 and 24, and the so-called Salicide 
process CoSi2 which are reduction of diffusion layer resistance of the source drain layer 
19 section, and the poly silicon-gate electrode 15 and refractory -metal silicide film of the 
gate electrode sections 3 and 5 Resistance reduction of the gate electrode by films 23 
and 24 is aimed at. 

[0012] Next, as shown in drawing 8 (e), the layer insulation film 25 is deposited by CVD 
etc. Patterning of this layer insulation film 25 is carried out after that, and the openings 



26, 27, and 28 of the contact hole of the source drain sections 6, 7, and 8 are formed. 
After that, although a drawing is omitted, by the process according to a conventional 
method, it is embedded at the openings 26, 27, and 28 of a contact hole, forms a plug, 
performs wiring formation between constituent children etc., deposition of a passivation 
film, opening formation in the pad section of wiring, etc. after that further, and produces 
a semiconductor device. 

[0013] However, it sets to the semiconductor device containing many primitive cell 
sections 1 mentioned above, and its manufacture method. In order to attain high 
integration by reducing the area of the element field of the primitive cell section 1 
Although the area of the gate polar zone 3 and 5 or the source drain sections 6, 7, and 8 
must be reduced, it is the gate electrode length L0 of the gate polar zone 3 and 5. 
Though formed with the minimum processing size The depth of the openings 26, 27, and 
28 of the contact hole which the length of the direction of gate electrode length of the 
source drain sections 6, 7, and 8 forms in the layer insulation film 25 and the ratio of the 
diameter of opening, i.e., an aspect ratio, by relations, such as a large thing It becomes 
more than the minimum processing size, further Usually, the openings 26, 27, and 28 of 
a contact hole, The length of the source drain sections 6, 7, and 8 also in consideration of 
the pattern doubling precision between the gate polar zone 3 and 5 or the isolation field 
12 is needed. In aiming at improvement in the speed of a semiconductor device 
moreover It is the refractory -metal silicide film of source drain layer 19 front face of the 
source drain sections 6, 7, and 8. CoSi2 CoSi2 for enabling low resistivity-ization of 
films 20, 21, and 22 The length of the source drain layer 19 in consideration of the width 
of face LSI, LS2, and LS3 (refer to drawing 8 (d)) of films 20, 21, and 22 is required. 
[0014] Low resistivity-ization of the refractory-metal silicide film formed in source drain 
layer 19 front face at the time of producing a semiconductor device by the manufacture 
method of the semiconductor device mentioned above When the area of a silicide -ized 
field, especially width of face with a shorter silicide-ized field are narrow, there is a 
phenomenon in which formation of the silicide of low resistivity becomes difficult, and, 
for this reason, it is CoSi2. It is necessary to take the to some extent large width of face 
LSI, LS2, and LS3 (to refer to drawing 8 (d)) of films 20, 21, and 22. For the reason 
mentioned above, there is a problem that it is difficult for the semiconductor device 
containing the MOS transistor of the conventional Salicide structure integrated highly 
and its manufacture method to attain the further high integration. 
[0015] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to attain low 
resistivity-ization of the refractory-metal silicide film of a source drain layer front face, 



the semiconductor device and its manufacture method of the above-mentioned former 
had to carry out the predetermined length reservation of the length of the direction of 
gate electrode length of the source drain section, and had the problem that the further 
semiconductor device production integrated highly was difficult, this invention is made 
in consideration of the above-mentioned situation, and the purpose enables low 
resistivity-ization of the refractory-metal silicide film of the narrow source drain section, 
is high accumulation, and is to offer the accelerated semiconductor device and its 
manufacture method. 
[0016] 

[Means for Solving the Problem] The semiconductor device and its manufacture method 
of this invention are proposed in order to solve an above-mentioned technical problem, 
and it is characterized by the semiconductor device of this invention having the 
refractory-metal silicide film of the source drain layer which spreads even to the lower 
part field on the sidewall insulator layer of the gate polar-zone side attachment wall by 
the gate oxide film and the poly silicon-gate electrode of an MOS transistor in the 
semiconductor device containing the MOS transistor of the Salicide structure. 
[0017] Moreover, the manufacture method of the semiconductor device of this invention 
is set to the manufacture method of the semiconductor device containing the MOS 
transistor of the Salicide structure. By the process which forms the gate polar zone by 
the gate oxide film and the poly silicon-gate electrode of an MOS transistor, and the 
anisotropy plasma etching method By the process which forms a sidewall insulator 
layer in a gate polar-zone side attachment wall, the process which forms the source 
drain layer of an MOS transistor, and the anisotropy plasma etching method With the 
process which forms a sidewall silicon film in the lower part field on a sidewall insulator 
layer, the process which deposits a high-melting point metal membrane, and heat 
treatment It is characterized by having the process which forms a refractory-metal 
silicide film in the poly silicon-gate electrode front face of a source drain layer front face, 
a sidewall silicon film, and the gate polar zone. 

[0018] Since the width of face of a silicide-ized field can be expanded by forming a 
sidewall silicon film in the lower part field on the sidewall insulator layer of a gate 
polar-zone side attachment wall, and making this sidewall silicon film and a source 
drain layer front face into the silicide-ized field of the source drain section according to 
this invention, even if it narrows source drain **** of the direction of gate electrode 
length, low resistivity-ization of the refractory -metal silicide film of the source drain 
section is attained. Therefore, low resistivity-ization of the refractory- metal silicide film 
of the narrow source drain section is enabled, and it becomes producible [ the 



semiconductor device accelerated by high accumulation ]. 
[0019] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawing, 
it explains about the example of a gestalt of concrete operation of this invention. In 
addition, the same reference mark shall be given to the component in drawing 7 
referred to by explanation of the conventional technology, and drawing 8 , and the same 
component. 

[0020] The example of a gestalt of this operation is an example which applied this 
invention to the semiconductor device which has much primitive cell sections containing 
the MOS transistor of two Salicide structures, and which is high accumulation and was 
accelerated, and its manufacture method, and explains this with reference to drawing 1 
- drawing 4 . First, Si02 according to thermal oxidation to semiconductor substrate 11 
front face of the element field which forms the isolation field ,12 in semiconductor 
substrate, for example, P type semiconductor substrate, 11 front face by for example, 
trench formation, formation of the insulator layer to the trench section, etc., and is 
surrounded in the isolation field 12 as shown in drawing 1 (a) A film 13 is formed about 
about 5nm of thickness. Then, the polysilicon contest film 14, for example, the 
polysilicon contest film with which an impurity is not doped, is deposited about about 
150nm of thickness, for example by reduced pressure CVD etc. 

[0021] Next, the polysilicon contest film 14 and Si02 which were mentioned above as 
shown in drawing 1 (b) Patterning of the film 13 is carried out and the gate polar zone 5 
of the gate polar zone 3 of the 1st MOS transistor section 2 constituted from a poly 
silicon-gate electrode 15 and a gate oxide film 16 and the 2nd MOS transistor section 4 
is formed in the element field of the primitive cell section 50. Then, with ion- 
implantation, the ion implantation of the ion used as an N type impurity, for example, 
the arsenic (As) ion, is carried out to the source drain sections 6, 7, and 8, and the LDD 
(Lightly Doped Drain) layer 17 is formed. As ion-implantation conditions for this As ion, 
it is placing energy lOkeV and dose 4E13/cm2, for example. It considers as a grade. In 
addition, you may form the screen oxide film by thermal oxidation etc. in semiconductor 
substrate 11 front face before As ion implantation for the pollution control at the time of 
an ion implantation etc. Although an oxide film is formed also in poly silicon-gate 
electrode 15 front face and side attachment wall of the gate polar zone 3 and 5 of 
formation of this screen oxide film, the oxide film of poly silicon-gate electrode 15 front 
face will be removed at the time of the etchback by the anisotropy' plasma etching 
method at the time of the sidewall insulator layer 18 formation mentioned later. 
[0022] Next, as shown in drawing 1 (c), it is insulator layer, for example, Si, 3N4 by 



reduced pressure CVD etc. A film is deposited about about lOOnm of thickness, and it is 
this Si 3N4 after that. Etchback of the film is carried out using the high, the anisotropy 
plasma etching method, for example, an etching anisotropy, an etching anisotropy is 
high, RIE (Reactive Ion Etching) method, and it is Si 3N4 to the gate polar zone 3 and 
five side attachment walls. The This sidewall insulator layer 18 is Si 3N4. In order to 
form a film by the etchback using the RIE method an etching anisotropy is high The 
gate polar zone 3 and the sidewall insulator layer 18 of five side attachment walls carry 
out abbreviation parallel at the gate polar zone 3 and five side attachment walls, as 
shown in drawing 1 (c), and they are Si 3N4. The thickness at the time of membranous 
deposition, abbreviation, etc. are by carrying out, thickness remains, and the Si3 N4 
film upper surface becomes abbreviation parallel on the gate polar zone 3 and five side 
attachment walls. 

[0023] Next, the high-concentration ion implantation by the ion which serves as an N 
type impurity at the source drain sections 6, 7, and 8, for example, As ion, is performed 
with ion-implantation, and it is N+. As ion is injected also into the poly silicon-gate 
electrode 15 of the gate polar zone 3 and 5, and it considers as the poly silicon-gate 
electrode by which the N type impurity was doped at the same time it forms the type 
source drain layer 19. The ion-implantation conditions of this As ion are for example, 
placing energy 50keV and dose 3E15/cm2. It considers as a grade. Then, 1000 degrees C 
by heat treatment for the source drain sections 6, 7, and 8, activation of As ion injected 
into the poly silicon-gate electrode 15 of the gate polar zone 3 and 5, etc., for example, 
the RTA (Rapid Thermal Annealing) method, and heat treatment of about 10 sees are 
carried out. 

[0024] Next, as shown in drawing 2 (d), by reduced pressure CVD, a silicon film, for 
example, a polysilicon contest film, is deposited about about 50nm of thickness, 
patterning of this polysilicon contest film is carried out after that, and the wrap 
polysilicon contest pad section 51 is formed for the element field surrounded in the 
isolation field 12 of the primitive cell section 50. In addition, the rim section of this 
polysilicon contest pad section 51 is taken as the position which enters on the isolation 
field 12 slightly. 

[0025] Next, as shown in drawing 2 (e), using the high, the anisotropy plasma etching 
method, for example, an etching anisotropy, an etching anisotropy is high, RIE method, 
etchback of the polysilicon contest pad section 51 is carried out, and the sidewall 
polysilicon contest film 52 which is a sidewall silicon film is formed in the lower part 
field on the gate polar zone 3 and the sidewall insulator layer 18 of five side attachment 
walls. The sidewall polysilicon contest film 52 shown in drawing 2 (e) is the case where 



etchback of the polysilicon contest pad section 51 is performed on over etching 
conditions, if etchback in such over etching conditions is performed, the poly silicon-gate 
electrode 15 of the gate polar zone 3 and 5 will also an( j a po iy silicon-gate 

electrode 15 surface position will consist of a nose-of-cam position of the sidewall 
insulator layer 18 caudad. 

[0026] In addition, you may perform as follows the sidewall polysilicon contest film 52 
formation process mentioned above. First, a polysilicon contest film is deposited after 
the end of the process shown in drawing 1 (c). Etchback of the account polysilicon 
contest film of Gokami is carried out, and as shown in drawing 2 (e), the sidewall 
polysilicon contest film 52 which is a sidewall silicon film is formed in the lower part 
field on the gate polar zone 3 and the sidewall insulator layer 18 of five side attachment 
walls. Next, a photoresist is applied, patterning of this photoresist is carried out, a 
photoresist pattern which covers the element field surrounded in the isolation field 12 of 
the primitive cell section 50 is formed, and plasma etching etc. removes the sidewall 
polysilicon contest film 52 formed in the lower part field on the gate polar zone 3 on the 
isolation field 12, and the sidewall insulator layer 18 of five side attachment walls by 
using this photoresist pattern as a mask. Thus, even if it changes process sequence, the 
sidewall polysilicon contest film 52 can be formed in the lower part field on the gate 
polar zone 3 of only an element field as shown in drawing 2 (e), and the sidewall 
insulator layer 18 of five side attachment walls. 

[0027] If etchback of the polysilicon contest pad section 51 in the over etching conditions 
mentioned above is carried out, the distance to the upper limit of the sidewall 
polysilicon contest film 52 will become long from poly silicon-gate electrode 15 front face 
of the gate polar zone 3 and 5. CoSi2 which is the refractory-metal silicide film 
mentioned later when it is made this appearance It is CoSi2 of the source drain sections 
6, 7, and 8 in the case of the Salicide process which forms films 54, 55, 56, 57, and 58. 
CoSi2 of films 54, 55, and 56 and the gate polar zone 3 and 5 The short pass which films 
57 and 58 connect can be suppressed. 

[0028] Next, as shown in drawing 2 (f), the high-melting point metal membrane 53, for 
example, Co film, is deposited about about 30nm of thickness by the sputtering method 
etc. 

[0029] Next, as shown in drawing 3 (g), it is low-temperature heat treatment, N2 [ for 
example, ], comparatively first. 500 degrees C by the RTA method in the inside of gas 
atmosphere and heat treatment of about 60 sees are carried out. One silicide-ized field 
formed with this heat treatment by source drain layer 19 front face of the source drain 
sections 6, 7, and 8, and the sidewall polysilicon contest film 52 of the lower part field on 



the sidewall insulator layer 18, The silicon and Co of poly silicon-gate electrode 15 front 
face of the gate polar zone 3 and 5 react. CoSi2 of the low-temperature formation state 
which is a refractory -metal silicide film on the portion of source drain layer 19 front face 
and the sidewall polysilicon contest film 52, and poly silicon-gate electrode 15 front face 
of the gate polar zone 3 and 5 A film is formed. CoSi2 of this low -temperature formation 
state Low resistivity expected in membranous resistivity does not become, but it is still 
in the state of high resistivity. 

[0030] Next, in heat treatment of the above-mentioned comparison-low temperature, 
sulfuric-acid filtered-water liquid removes the Co film 53 deposited on insulator layer 
and sidewall insulator layer in which isolation field 12 top and sidewall polysilicon 
contest film 52 to which it does not react are not formed 18 superiors, and the so-called 
unreacted Co film 53. 

[0031] (Next, hot heat treatment, for example, N2, 800 degrees C by the RTA method in 
the inside of gas atmosphere and heat treatment of about 30 sees are carried out.) CoSi2 
of the low-temperature formation state formed in the lower part field of a sidewall 
insulator layer from source drain layer 19 front face by this hot heat treatment CoSi2 of 
the low-temperature formation state of a film and poly silicon-gate electrode 15 front 
face CoSi2 which serves as expected low resistivity in the state of elevated-temperature 
formation in a film Films 54, 55, and 56 and CoSi2 It changes into films 57 and 58. 
[0032] In the method 6, 7, and 8 mentioned above, i.e., the source drain sections, and the 
gate electrode sections 3 and 5 CoSi2 of resistivity low on a self- adjustment target Films 
54, 55, and 56 and CoSi2 By forming an MOS transistor using the method of forming a 
film 57 and the refractory-metal silicide film of 58 grades, and the so-called Salicide 
method Reduction of diffusion layer resistance of the source drain layer 19 of the source 
drain sections 6, 7, and 8 and reduction of gate electrode resistance are aimed at, and 
the MOS transistor with the sufficient frequency characteristic is formed. 
[0033] CoSi2 in the source drain sections 6, 7, and 8 by the Salicide process mentioned 
above Since films 54, 55, and 56 are formed in the portion whose length of the direction 
where the width of face of a silicide-ized field is narrow is LS4, LS5, and LS6 which are 
shown in drawing 3 (g), the difficulty of the silicide film formation of low resistivity to 
the silicide-ized field where width of face is narrow is eased. For the reason mentioned 
above, the length of the direction of gate electrode length of the source drain sections 6, 
7, and 8 of the primitive cell section 50 of the example of & gestalt of this operation It 
can short-**** from the length of the direction of gate electrode length of the source 
drain sections 6, 7, and 8 of the primitive cell section 1 of the conventional example, 
therefore the length L5 (refer to drawing 3 (g)) of the direction of gate electrode length of 



the element field of the primitive cell section 50 can be made shorter than the length Ll 
(refer to drawing 8 (d)) of the conventional example. 

[0034] Next, as shown in drawing 3 (h), the layer insulation films 25, such as BPSG 
(Boro-Phospho Silicate Glass), are deposited by CVD etc. Patterning of this layer 
insulation film 25 is carried out after that, and the openings 26, 27, and 28 of the 
contact hole of the source drain sections 6, 7, and 8 are formed. After that, although a 
drawing is omitted, by the process according to a conventional method, it is embedded 
at the openings 26, 27, and 28 of a contact hole, forms a plug, performs wiring formation 
between elements etc., deposition of a passivation film, opening formation in the pad 
section of wiring, etc. after that further, and produces a semiconductor device. 
[0035] The outline plan of the primitive cell section 50 of the semiconductor device 
mentioned above was made to correspond with drawing 5 (a) used for explanation of the 
conventional technology, and drawing 4 (a) showed it. The length L5 of the direction of 
gate electrode length in the element field of this primitive cell section 50 The length Ll 
of the direction of gate electrode length in the conventional element field shown in 
drawing 5 (a) since low resistivity-ization of a silicide film became easy It can do short. 
[0036] Moreover, although the linear gate electrode section 3 and the primitive cell 
section 50 of five configurations explained the semiconductor device mentioned above 
and its manufacture method What also in the case of the primitive cell section structure 
by the vent gate electrode where the gate electrode was crooked could produce the 
semiconductor device similarly, made it correspond with drawing 6 (a) which used the 
outline plan of the primitive cell section of the semiconductor device at this time for 
explanation of the conventional technology, and it was indicated that mentioned above 
is drawing 4 (b). The length L6 of the direction of gate electrode length in the element 
field of the primitive cell section by this vent gate electrode The length L3 of the 
direction of gate electrode length in the conventional element field shown in drawing 6 
(a) since low resistivity-ization of a silicide film became easy when applying this 
invention It can do short. 

[0037] furthermore, it is clear that the length corresponding to drawing 5 (b) and 
drawing 6 (b) which were used for the explanation of the conventional technology in the 
case of the primitive cell section by one MOS transistor which is the direction of gate 
electrode length in the element field in the primitive cell section of the semiconductor 
device which was adapted in this invention is also shorter than the conventional 
example, and it can do Moreover, when the primitive cell section composition by the 
vent gate electrode is taken in the conventional example, Resistance of the refractory- 
metal silicide film of the source drain layer front face which makes width of face of the 



source drain section narrow to the minimum processing size grade becomes high in 
fields other than near the contact hole. Although the high-frequency-operation property 
by the factor of a refractory-metal silicide membrane resistance may have deteriorated 
and improvement in the speed of a semiconductor device may have fallen victim If this 
invention is applied, since the refractory-metal silicide film of low resistivity can be 
formed also in narrow source drain layer front faces other than near the contact hole 
Even if it takes the primitive cell section composition by the MOS transistor of a vent 
gate electrode, degradation of a high-frequency-operation property is suppressed and it 
becomes accelerable [ a semiconductor device ]. 

[0038] In the semiconductor device mentioned above and its manufacture method The 
sidewall polysilicon contest film 52 is formed in the lower part field on the gate electrode 
section 3 and the sidewall insulator layer 18 of five side attachment walls. This sidewall 
polysilicon contest film 52, It is CoSi2 to the source drain sections 6, 7, and 8 
considering the source drain layer 19 of the source drain sections 6, 7, and 8 as one 
silicide-ized field. In order to form films 54, 55, and 56, the phenomenon in which the 
low resistivity of the refractory-metal silicide film by reduction of a silicide-ized field, 
especially reduction with narrower width of face becomes difficult -- it can suppress - 
CoSi2 of low resistivity [ sections / source drain / 6, 7, and 8 ] Films 54, 55, and 56 can be 
formed. Moreover, if etchback of the polysilicon contest pad section 51 is carried out on 
over etching conditions in case the sidewall polysilicon contest film 52 is formed in the 
lower part field on the sidewall insulator layer 18 The poly silicon-gate electrode 15 
surface position of the gate electrode sections 3 and 5 becomes a lower part from the 
nose-of-cam position of the sidewall insulator layer 18. In the case of the Salicide 
process, it is CoSi2 of the source drain sections 6, 7, and 8. CoSi2 of films 54, 55, and 56 
and the gate electrode sections 3 and 5 The phenomenon which films 57 and 58 connect 
and short-circuit can be suppressed. 

[0039] As mentioned above, although the example of a gestalt of operation explained 
this invention, this invention is not limited to the example of a gestalt of this operation 
at all. For example, although the N type MOS transistor explained the MOS transistor 
of the Salicide structure of the primitive cell section in the example of a gestalt of 
operation of this invention, it is clear that a P type MOS transistor may also be a CMOS 
type MOS transistor by the primitive cell section by one N type MOS transistor and the 
primitive cell section by one P type MOS transistor. Moreover, at the example of a 
gestalt of operation of this invention, it is Si 3N4 about a sidewall insulator layer. 
Although explained as a film, it is a TEOS (Tetraethyl orthosilicate) oxide film and 
CVDSi02. You may be insulator layers, such as a film, a SiON film, and a SiOF film. 



Furthermore, although the example of a gestalt of operation of this invention explained 
the silicon film formed in the lower part field on a sidewall insulator layer as a 
polysilicon contest film, you may be an amorphous silicon film. 

[0040] Moreover, Co film is used for a high-melting point metal membrane in the 
example of a gestalt of operation of this invention, and it is a refractory-metal silicide 
film CoSi2 Although explained as a film, high-melting point metal membranes, such as 
nickel film and Ti film, are used, and it is a refractory -metal silicide film A NiSi film and 
TiSi2 It is good also as a film etc. In addition, process conditions can be suitably 
changed within the limits of the technical thought of this invention. 
[0041] 

[Effect of the Invention] The semiconductor device containing the MOS transistor of the 
Salicide structure of this invention, and its manufacture method so that clearly from the 
above explanation By forming a sidewall silicon film in the lower part field on the 
sidewall insulator layer of a gate polar-zone side attachment wall, and making this 
sidewall silicon film and a source drain layer front face into the silicide-ized field of the 
source drain section Since the width of face of a silicide-ized field can be expanded, even 
if it narrows source drain **** of the direction of gate electrode length, low resistivity - 
ization of the refractory-metal silicide film of the source drain section is attained. 
Moreover, the short pass which the refractory-metal silicide film of the gate polar zone 
and the refractory-metal silicide film of the source drain section in the Salicide process 
connect can be suppressed by making the anisotropy plasma etching conditions at the 
time of sidewall silicon film formation into over etching conditions.. Therefore, low 
resistivity-ization of the refractory-metal silicide film of the narrow source drain section 
is enabled, and it becomes producible [ the semiconductor device accelerated by high 
accumulation]. 



[Translation done.] 



